phi 29 DNA polymerase residue Leu384, highly conserved in motif B of eukaryotic type DNA replicases, is involved in nucleotide insertion fidelity.
Replicative DNA polymerases achieve insertion fidelity by geometric selection of a complementary nucleotide followed by induced fit: movement of the fingers subdomain toward the active site to enclose the incoming and templating nucleotides generating a binding pocket for the nascent base pair. Several residues of motif B of DNA polymerases from families A and B, localized in the fingers subdomain, have been described to be involved in template/primer binding and dNTP selection. Here we complete the analysis of this motif, which has the consensus "KLX2NSXYG" in DNA polymerases from family B, characterized by mutational analysis of conserved leucine, Leu384 of phi 29 DNA polymerase. Mutation of Leu384 into Arg resulted in a phi 29 DNA polymerase with reduced nucleotide insertion fidelity during DNA-primed polymerization and protein-primed initiation reactions. However, the mutation did not alter the intrinsic affinity for the different dNTPs, as shown in the template-independent terminal protein-deoxynucleotidylation reaction. We conclude that Leu384 of phi 29 DNA polymerase plays an important role in positioning the templating nucleotide at the polymerization active site and in controlling nucleotide insertion fidelity. This agrees with the localization of the corresponding residue in the closed ternary complexes of family A and family B DNA polymerases, contributing to form the binding pocket for the nascent base pair. As an additional effect, mutant polymerase L384R was strongly reduced in DNA binding, resulting in reduced processivity during polymerization.